In vivo biological evaluation of high molecular weight hyperbranched polyglycerols.
Hyperbranched polyglycerols (HPGs) are water-soluble polyether polyols that can be synthesized in a controlled manner with low polydispersity. Recently we reported the synthesis and characterization of very high molecular weight and narrowly polydispersed HPGs that could be used as potential alternatives to high generation dendrimers, their advantage being the relative simplicity of synthesis. Reported in this article are the pharmacokinetic properties of these polymers. Two polymers of number average molecular weights 106,000 and 540,000 were tested in mice for their pharmacokinetic behavior. The plasma half-life for the lower molecular weight polymer was around 32 h whereas that of the higher molecular weight HPG was approximately 57 h. Our results show that these high molecular weight HPGs, which can be prepared in a single step reaction, are potential candidates for drug delivery and imaging applications where a long circulating polymer is highly desirable. A detailed tissue distribution profile of these polymers as a function of molecular weight is described. These polymers were also found to be hydrolytically stable and the concentration dependence of solution viscosity measurements suggested the absence of any aggregation.